Organic Solar Cells: Superior Life using NiO Films by unknown
SEPTEMBER 2017 2 SCIENCE DIPLOMACY
collection of stars and planets 
that are pinned in the universe by 
gravity. A cluster could roughly 
enclose 1000 to 10000 galaxies. 
A supercluster could have 40-
43 clusters. Our very own Milky 
Way galaxy is a component of the 
local group galaxy cluster, which 
in turn is part of the Laniakea 
supercluster. 
A supercluster is among 
the largest-known structures of 
the solar system. Recently, a 
team of Indian astronomers from 
The Inter-University Centre for 
Astronomy and Astrophysics, 
Pune, in collaboration with researchers at Indian 
Institute of Science Education and Research (IISER), 
Pune; National Institute of Technology, Jamshedpur; 
and Newman College, Kerala, discovered an extremely 
massive  and large-scale supercluster of galaxies- as 
big as 20 million billion Suns— which they named as 
Saraswati — an ancient Indian goddess of knowledge 
and wisdom. This supercluster is one of the largest 
known structures in the neighbourhood of the universe, 
4000 million light- years away from Earth and roughly 
more than 10 billion years old. Its mass extends over 
the scale of 600 million light years.
This wall-like supercluster is shown to be 
associated with at least 43 massive galaxy clusters 
and groups, of which a few incredibly large ones 
constitute its bound and central core region. 
Only a few such massive superclusters are 
known at present. The researchers have 
 
ongoing cosmological studies of dark energy 
and the growth of large-scale structures in the 
universe. This study will be helpful in better 
understanding the physical processes involved in the 
growth of such enormous cosmic structures in the 
distant universe. 
These observations will open a new window on 
the study of large-scale structures in the universe 
(Astrophysical Journal 2017, 844(1): 25).
Organic solar cells (OSC) are third generation pho-
tovoltaic devices which have received considerable 
photovoltaic devices.  However, these devices have 
very short life times and degrade very fast, hence, not 
suitable for commercial purposes. Therefore, the prime 
concern is to improve the device life times without sac-
Stability concerns have led to the development 
of better alternatives which employ ‘NiO’ as hole 
transporting material in OSCs. NiO is a transition metal 
preferred because of its stability and better deposition 
scale has been a challenge until now. 
Recently, Singh et al. from the Indian Institute of 
Technology, Kanpur, India attempted to overcome this 
bottleneck by using the technique of inkjet printing. 
The researchers used NiO as ‘ink’ and ‘paper’ was a 
substrate of glass coated with a material that serves 
as the positive electrode. They successfully prepared 
For this, they used NiO ink having drops of a particular 
size, and by providing the substrate with a UV-Ozone 
revealed different degrees of transparency at varying 
temperatures and was able to transmit a maximum of 
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The usage of gamma radiations is 
increasing in healthcare, particularly 
diagnostic and therapeutics. Exposure to 
gamma radiations can kill living cells, 
a property which medicine exploits to 
treat cancerous cells. However, normal 
cells also get damaged on being exposed 
to these harmful radiations along with 
blood and other components. Therefore, 
it is essential to have an effective 
protective agent against such radiation 
damages.
Indrani Singha and S K Das from 
College of Medicine & JNM Hospital, 
West Bengal, India demonstrated 
the radio-protective activity of grape 
extracts against gamma radiation 
mediated membrane damage. They 
employed red bloods cells (RBCs) as 
an in vitro model since its membrane is 
rich in polyunsaturated fatty acids, which are extremely 
susceptible to lipid peroxidation – oxidative degradation 
of lipids. 
The scientists pre-treated the freshly drawn 
blood samples from healthy volunteers with grape 
extracts before irradiating the RBCs with gamma rays. 
Interestingly, one hour of gamma radiation treatment 
did not have any negative impact on RBCs. The grape 
extracts did not alter the viability of RBCs. They 
also demonstrated that gamma radiation altered the 
structural integrity of the cell membrane with changes 
in osmotic fragility and morphology of RBCs. On the 
the radiation-induced morphological alteration and 
conferred protection at all levels. It indicates that the 
grape extract is a promising radio-protective agent 
(Indian Journal of Experimental Biology 2016, 54: 
735-744). 
Further, they tested the performance of this inkjet-
a device, the hole transporting layer must bond well 
with the light absorbing material to provide a smooth 
passage for the positively charged ‘holes’ of the material 
to reach an electrode. To achieve this, they chemically 
and thermally treated the 
to drastically improve the 
implies that structurally 
and chemically identical 
manufactured on a large 
scale at a low cost by using 
inkjet printing technique 





(droplet in liquid 
state)
Heating HeatingSubstrate  




Grape Extract:  
Effective Radioprotector
